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To understand the complex multidisciplinary 
- - : factors possibly impacting attention and 
Objective: engagement in multimedia so that you can 
begin to discuss and apply... 
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Välkommen till Stockholms 
Centralstation för att testa dina 
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What are your various E! Mentimeter 
roles/disciplines/occupations? 


Digital Artist, Public Health Scholar, Teacher, Project manager 
Innovator, Scientist, Project Manager, Carer 

Project Manager Scientist 
Teacher, Project Manager 

| Teacher, Scientist, inovator ہ٦‎ Scientist, innovator | Teacher, projectmanaget | | Teacher, projectmanager | manager 
Health w- e | 


| Developer, Teacher, Scientist, Manager | | Developer, Teacher, Scientist, Manager | Scientist, Manager Teacher, Innovator project management 

Project | Project Manager | гуза са Researcher | Design, journalism, science, communication, 
health 

Biomedical engineering یم ٰبپٰ۰"///۸‎ ی٠‎ health,teacher 
Software Engineering, User interface design, 


Project Management 


faculty researcher | ehealth, robotics, medical robotics | Teacher/biomedical engineering/manager | 
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Remember: List, Recognise, Recall, Identify 
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Understand: Summarise, Classity, Clarify, | Predict 
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Analyse: Select. Differentiate, Integrate SE 


е ~ LM d C "CN O عق‎ | "E P ~ | 
Mage Credits; Anneliese Lilienthal C ¿y v^ NC ~ iN $ 
з hw "P с ~ r^v : YAS ее = +". 20 





The Foot 8 Shoes in Focus 


Паша Ру wn five rt after Tre 7 ТД fe foot пою 90 mep È ted with blood сову and torts as wel as пад іг ”مہبم‎ 
hayes الست‎ Shoes reed 16 provide fesaoie and опена support 6 he Sow d ста end emoeest ре 
mood агра кетү effect 















Brain Power Toebos 
Vas rum rh oF ол acum чм - ۱ Delivering Oxygen ن ن‎ т Bu данс Mx! ہب موب‎ nêr een име or s SHER and foot 










MO vm re кад ^re o£ 
сы WI GN PARA 

جس سو وس Vio юної‏ یں 
own Die df PROF aod‏ چ٭٭ سے 
cy М temo eor m (туша‏ 
OP‏ 

L tnt ака” ana fog 
OP ага алё у! op mnm үз, 
>] —— oe) orum (шу 


а. @ age (ут of UD шату - reno me Tw anms AA‏ روس 
aN — из] ___-‏ جج ue DOF‏ صصح as‏ 
FO IR боті Dent тыц, Ann 4‏ 
موب СРО Fe Om gn allen AO ors Pw‏ بن CC Inn‏ 
Стегна an fe masc. TE m‏ ہہ тык Ге‏ 
و m ٤٣ Fem‏ سے ب٦ an mom uem‏ 
can vnam deeper‏ ے goes! Cem‏ کیہ кате‏ 
مھت ov? peter‏ “2 ~ و beats tr ovs‏ 
зом tboo P tetra‏ 




































ащ 





A РАС" СМ رہ‎ б 
SIONS. зу ге, dynamic бай 











or out oe e I J = A паты suooort. Тутин 7 
arre Ato гасі жу ма Ouch! сії r pa 
сал - este a Q8 гп a мито adig weht i 
جم‎ AS "reef fw агикду TICA of Te „ ans CNY (шаб нё Г, учи vores = 
تد‎ an Ac f CTs D а. OS عسوو‎ * ME Y frescded boten $e rra за 
M". || ود‎ ang deliver s аду کر - ات‎ 





Fa mS amp ہے ےط‎ гіста 
Чыл E onm جو سے‎ 
لوم مث"‎ mp ту 
Marce ace. пито "مہ‎ 
رجا‎ “" У fat: ose 
se d te rom? erg of 
دہ ا‎ f» pory па 
happens. afer rma lactic жї? 
DUK ЩО vou Gee iano т L ~" 

ee и and 2005 of fe foot from‏ سس مر ود مت سی саг Dur Ye‏ ہم 
Calli] re кю Rea Need fo fost and halos: ono me fac lo ће 3o‏ ٛم SO Da‏ 


Arma = not just along for the ride 


Te ma ACI To سعمت‎ wO Teo تد‎ anm Ооз OA Te Oo wo. 


















ківі Of е Кул. Ав you nur fers muscas‏ جس مہ Mf ome "ит‏ وہ eni resp‏ ید T чул‏ یہ ے 
а to your toot‏ نا Dude ж f rcov ed ED Peete‏ ہہ A‏ 
m к Ee MAN ax‏ ر۱۹ موی de‏ یہ amm hw anm omoes a orem] and Dam»‏ 
AJO con Fe carrer ot by rr ака с and‏ 







С ~ "he rd FOL шо De wet. e rar ume 
m d urn صا‎ aut up enr 


VATICAN ава DAI oy MM д Fe үүтүн тй reos A ms وی‎ МС 
na صا‎ жо ун! б ہم‎ TW) DEC б OUS OF - qa TOO а па рт о 
An mode wer to бобу 0 ood t ۴ت موی دہ 1 مج“‎ 


3 ii з è | : = "ЕР --- GITA штит "ти a aga pregame rr Ж НИ! 
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Media 
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User 


Goal 


Mapping / Storyboarding of Activities 


Development & Iteration 


Evaluation 


Ж User 


“Everything done, 


is to us & 


without us.” 
(Medical Model) 


"Nothing for us, 
without us." 
(Social Model, Advocacy, 
Co-design/Co-production/ 
Asset-based Approaches) 


ёх nurture development 
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Alongsider/ 
Animator 


Cormac Russell | www.nurturedevelopment org 





"Everything done, 
is done for us; 


without us." 
(Charitu Model) 


"Done by Us for Us." 
(Asset-Based Communitu 
Development) 


https://www.nurturedevelopment.org/blog/abcd-approach/bridging-the-gap-expert-to-alongsider/ 
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з Disadvantaged Groups 


• Language / Culture 
• Color blindness (5% of men) — Use of contrast (Black to White) 


Э Lolblindor 


http://www.color-blindness.com/coblis- 
color-blindness-simulator/ 





Goal 


http://www .celt.iastate.edu/wp- 
content/uploads/2015/09/RevisedBlooms 
Handout-1.pdf 


A statement of a learning objective contains a verb (an action) and an object (usually a noun). 
* The verb generally refers to [actions associated with] the intended cognitive process. 


* The object generally describes the knowledge students are expected to acquire 
or construct. (Anderson and Krathwohl, 2001, pp. 4-5) 




















In this model, each of the colored blocks shows an example of a 
learning objective that generally corresponds with each of the various 
combinations of the cognitive process and knowledge dimensions. 


Remember: these are learning objectives— not learning activities. 
It may be useful to think of preceding each objective 
with something like: “Students will be able to...” 


*Anderson, L.W. (Ed.), Krathwohl, D.R. (Ed.), 
Airasian, P.W, Cruikshank, K.A., Mayer, R.E., 
Pintrich, P.R., Raths, J., & Wittrock, М.С. (2001). 
A taxonomy for learning, teaching, and 
assessing: A revision of Bloom's Taxonomy of 
Educational Objectives (Complete edition). 
New York: Longman. 


Model created by: Rex Heer 
lowa State University 
Center for Excellence in Learning and Teaching 
Updated January, 2012 

Licensed under a Creative Commons Attribution- ^ zm 
NonCommercial-ShareAlike 3.0 Unported License. 2 IOWA STATE UNIVERSITY 
For additional resources, see: Center for Excellence in 
www.celt.iastate.edu/teaching/RevisedBlooms1.html Learning and Teaching 


GAME MECHANICS LEARNING MECHANICS 


о Design/Editing Status o Accountability 
o Infinite Game play Strategy/Planning o Ownership 
oOwnership Tiles/Grids CREATING o Planning 

o Protégé Effect o Responsibility 


o Action Points Game Turns o Assessment o Reflect/Discuss 
o Assessment Pareto Optimal o Collaboration 

о Collaboration Rewards/Penalties EVALUATING o Hypothesis 

o Communal Discovery 9 Urgent Optimism o Incentive 

o Resource Management o Motivation 


o Feedback o Analyse o Identify 
oMeta-game ANALYSING o Experimentation o Observation 
o Realism o Feedback o Shadowing 


oCapture/Elimination © Progression o Action/Task o Imitation 

o Competition о Selecting/Collectin o Competition o Simulation 
SN Наа Ў APPLYING же 

оСоорегайоп Simulate/Response o Cooperation 

oMovement o Time Pressure o Demonstration 


о Appointment o Role-play o Objectify o Tutorial 
o Cascading Information O Tutorial UNDERSTANDING | o Participation 
© Questions And Answers o Question And Answers 


o Cut scenes/Story o Behavioural Momentum o Discover о Guidance 
o Tokens o Pavlovian Interactions RETENTION o Explore o Instruction 
o Virality о Goods/Information o Generalisation о Repetition 


Arnab. S. 2015. Figure 3. Classifications based on Bloom's ORDERED Thinking Skills 
Mapping Learning and Game Mechanics for Serious Games and Analysis 
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https://www.xvivo.net/ interactive/esther-th e-digester/ 


5 s AG Explore | Home | Reel | Animation | Illustration | Interactive 
XVIVO r Our DNA | About | Team | Clients | Project Inquiry | Contact Us 


Xtra | Blog | Testimonials | Wallpapers 


Work / Interactive / Touch Screen Esther The Digester Connecticut Science Center 


INTERACTIVE 


TOUCH SCREEN ESTHER THE DIGESTER 
CONNECTICUT SCIENCE CENTER 
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Boston Productions Inc. teamed up with XVIVO 
to design an interactive exhibit at Connecticut's 
new Science Center. This game gives visitors an 
opportunity to explore how the different types 
of food can effect health and well being. 
Interactive feedback shows how, over time, the 
effects of exercise and diet choices can 
influence diseases such as diabetes and obesity. 


Roles of Visuals 
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Figure 33. А Summary of Co 
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Clark, R. Lyons, C. Graphics for Learning: Proven Guidelines for Planning, Designing, and Evaluating Visuals in Training Materials 2nd Edition. 2010. 
ISBN-13: 978-0470547441 
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Roles of Visuals 





Image Credits: Home Décor, Clark & Lyons, Graphics for Learning 

















۱ Function 
M 
qve й Decorative 
ба? 
Representational 
\ Mnemonic 
i 
+" 








Organizational 








Relational 




















Transformational 














Interpretive 

















Table 1.3. Communication Functions of Graphics 


A Graphic Used to 


Add aesthetic appeal or 
humor 


Depict an object in a 
realistic fashion 


Provide retrieval cues for 
factual information 


Show qualitative 
relationships among 
content 


Show quantitative 
relationships among two 
or more variables 


Show changes in objects 
over time or space 


Illustrate a theory, prin- 
ciple, or cause-and-effect 
relationships 





Examples 


Art on the cover of a 
book 

Visual of a general in 
a military lesson on 
ammunition 


A screen capture of a soft- 
ware screen 

A photograph of 
equipment 

A picture of a stamped 
letter in a shopping cart 
to recall the meaning of 
the Spanish word, Carta 
(letter) 


A two-dimensional 
course map 

A concept tree 

A line graph 

A pie chart 


An animation of the 
weather cycle 

A video showing how to 
operate equipment 


A schematic diagram of 
equipment 

An animation of molecu- 
lar movement 


Mapping/Storyboarding of Activities 


As forthe DNA and protease, а plasmid DNA will be а dosed loop with supercoilin 
The image linked below is а great representation of how this Might look 

We might alzo what tO represent that part of the DNA encodes for Tudiferase by. 
тако те стели Justan iden | и 











Шиті 
Cancer Biology 


The complexity of cancer systems biology requires 
innovative tools for interrogating the signaling pathways 
responsible for oncological transformation. 

Promega's integrated tools for reporter 

gene analysis assure biologically 

relevant results in cancer research. 


Plasmid ОМА REF 
"۱0000 7 
بسانت‎ jpeg ve к а 


UI cs 


225 


FuGENE? HD 

The next generation 
transfection reagent, 
effective on almost every 
cell type with virtually 
no cell toxicity 


ONE-Glo™ + Tox 
Multiplexed reporter 
gene analysis with off- 
target toxicity detection 
in the same well 


New! Nano 

and pGL4 Tox Vectors 
Introducing NanoLuc - the 
brightest, smallest, luciferase 
available - plus a new line 

of pGL4 response element 
vectors for mapping 
oncological pathways 





Live Cell, 





О То get а FREE sample of апу опе of these reagents, visit: 
Promega www.promega.com/cancer 
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Image Credits: Anneliese Lilienthal 
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Image Credits: https://blog.prototypr.io/vr-sketch-sheets-4843fd690c91, Anneliese Lilienthal, 








Sample from "50 meticulous 
style guides every startup 
should see before launching” 
on canva.com 
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Image Credit: https://www.canva.com/learn/50-meticulous-style-guides-every-startup-see-launching 





Development & Iteration 





Image Credits: Sam Bond & Melanie Connolly for Meco Visuals 


Interdisciplinary 


Themes for 
Production 





Some of the books on my bookshelves.. 
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of EVERYDAY THINGS 


54 HANDBOOK OF 
COMMUNICATION SCIENCE 


Mision ANDART: THE BIOLOGY OF SEFING 


m Art and Visual Perception 
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CANGER 
AWARENESS 


presented by the Black Female Development Circle. Inc 


CERVICAL 4 
T 


12,000 


в 
11,000 . 
Cervical cancer сап c 50 
10.000 be prevented when 
girls 11+ get the Most cases of cervical cancer 
2007 HPV vaccine are found in women under 50. 


In 2007, 12,290 women were 
diagnosed with cervical cancer 


African-Amefigan ۵۳ 
develop cervical rangai about 


5 0 % more than 
O white woman 


In 2007 
In the US, Cervical Cancer occurs 3 
most often in Hispanic women, 4,021 women died 
more than twice as much from cervical cancer 
as white women. 


6 out of 10 cervical cancers occur in women who have 
Cervical cancer is never had a Pap test or haven't had a Pap test іп 5 years. 


highly curable 
when found and 
treated early. 


CERVICAL CANCER IS THE EASIEST FEMALE CANCER TO 
PREVENT WITH REGULAR SCREENING, TESTING AND FOLLOW-UPS! 


Sample Infographic discussed 


SOURCES: WWW.CDC.GOV | М CANCER ORG INFOGRAPHIC PRESENTED Ву GF سے‎ 
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Select Search... 
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Type 


* Type faces 
* Arial 
* Verdana 
• Tahoma 
• (serif font Times New Roman) 


Sans Serif Font 


S 





Serif Font 


e ALL CAPS 
e Italics 
- Bold 


Yellow on blue 


* Do you like? 
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CONNECTING 
People, Ideas and Systems for Better Health 





RESEARCH TRANSFORMING CHALLENGES BANGLADESH 
INTO POSITIVE CHANGE ETHIOPIA 


KENYA 
LEBANON 

PERU 

VIETNAM е e e 


CHALLENGE: CHANGE: 
ч ACCESS IN REMOTE & WOMEN USING INFORMATION 


o 
o 
6 
e 
e 
MOUNTAINOUS AREAS FOR BETTER HEALTH 


900 90,000+ INCREASED 


WOMEN REACHED IN MESSAGES SENT TO HEALTH KNOWLEDGE AND 
THAI NGUYEN PROVINCE IMPROVE SERVICES BEHAVIOURS IN COMMUNITY 
Ф 
- 0, e 
| 2) q 
| Ie 
Sample Infographic 
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COMPOSITION ып у А, РЕНН 


The ал of organizing elements of artwork into а harmanrous and pleasing whole 
The consideration of how objects are placed in a design or work of art 


Tips for creating good composition: 


Good overlapping Avoid kissing Дуо 18: 


1. Overlap 
Place objects slightly over one another This will C) 


get the eye to move from ane element to another 


Objects should not be touching each other by 
Avoid floating objacts 


edges ("по kissing alowed!) Avoid isolation. Build 
Have object go off the page 
ћи 


я relationship between objects 
۰ Т 
3. Rotate: it objects Avoid all objects upright 
Consider placing objects at an angle, Things that 
are titted create a more dynamic composition Е 
Artwork with objects thal are perfectly lined up with 
ihe odgo can be boring 
https://lifeartschool.co.za/good-composition-tips/ 





2. Crop 


Consider having objects go off the edge of the 
page This gets the yewer in and oul of Ihe picture 
Avoid Noating objects within the edges of Ihe page 
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“ Enthusiasm for science У “Science and the economy « - Expectations of scientists and engineers — Understanding of how scientists work: 
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0 
Science makes сиг 0 The UK needs to develop its 
[1088 49%) 0 science and technology sector 
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You are 85, frail and might have dementia... 










Co-development of a comprehensive, 
open, online, carer education for Europe. 


A. Lilienthal’, E. Muir, L. Owen’, L. Alksten*, T. Brocklebank, M. Somai?, Н. Jansson’, J. Höög’, L. Middleton? 


1. Karolinska Institutet, Sweden, 2. Imperial College London, UK, 3. Home Instead Senior Care, USA, 
4. Stockholm Stad, Sweden, 5. Home Instead Senior Care, UK. 








0 == р 
Our aim is to cover the unmet need amd 
for quality education for caregivers — [ == 017 ий 
through ап EIT Health e-learning AN E 


training program that will support the 
needs of older citizens in Europe. 
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M A 7‏ دنچ 
me y Adult Child‏ 
Ра 22.0696 of the German population’ 4‏ 

is over 65* and 2/3 of older citizens 
are supported by a close relative; 
| 7 за 


LI 





Spouse 


In the UK two thirds of people with 
dementia live at Home and most are 
supported by unpaid, carergivers. 


З ош of 5 people-will be carers at | y Youth/Immigrants 


some point in their lives in the UK. Portugal паз the highest numbers of informal carers without training and 
with an old-age dependency ratio of 32.5, which is the ratio of the older-age 
populatio (ages 65+) per 100 people of working age (ages 15-64). 


In Stockholm, Sweden, 63% of those 65+ and living at home receive home 
care Services, and the average hours of home care per month before needing 
to. move into special accomodations is 68 hours? 


Partners in CARE 
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Co-Development of 
Open Online Courses via edX: Accessible Training 


* Introduction to Caring for Older Adults 

* Supporting Older Adult Personal Care & Independence Part 1 of 2 
* Supporting Older Adult Personal Care & Independence Part 2 of 2, 
* Age Related Diseases and Disorders 

* Promotion of Healthy Ageing 

* Care for Carers 

* Technology and Ageing 

* The Dynamics of Population Change... You are not Alone 

* Nutrition in Ageing 
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THE SCIENCE OF 
FALLING IN LOVE 


Beyond the love songs, romantic poems, | FALLING IN LOVE, STEP BY STEP 
passionate novels and Sappy movies, | 1 The hypothalamus releases dopamine into the 
5 ' і = body, ing feeli f d exci x 
love is the result of complex processes in — : عم س مت مس یتین‎ 
the body. Here is a breakdown of love's ا‎ 
HAC) The lower levels of 


serotonin are similar 
to levels found in 
people with obsessive 
compulsive disorders. 


romance with each other. 


Serotonin is 
responsible for a 
person's mood and 
appetite, among 
other things. 





WHERE DOES THE BRAIN LOVE? 


These are a few parts 
of the brain that help 
people experience 
affection. 


This may result in 
feelings of obsession 
or infatuation. 


These three parts of 
the brain help regulate 
feelings of reward. They 
are also responsible for 
the development of love 













4 
biology and the ways humans experience — : rosita d 


аа 


Along with dopamine, the body also produces а 
= substance called nerve growth factor. 


* NGF is more prevalent in people who are 


newly in love. 
і * People who are not in love or are in long-term 

PITUITARY GLAND H relationships have lower levels of NGF than 

Regulates hormones |: recent lovers. 

and secretes them і * The amount of NGF іп the body directly 

into the body і relates to the intensity of romantic feelings. 
HYPOTHALAMUS ad 1 ibl 
ولا سو ری‎ 4. for ¿str of connection and عو‎ 

AMYGDALA oxytocin and vasopressin, commitment: 





Moderates fear all of which are necessary : 
and stress in the process of falling — : 
in love 


* The hypothalamus 


produces these two p 
hormones. ` 


* They are then stored 












HOT SPOTS in the pituitary gland, 
Erógendus which secretes hormones 
06ع ا نا‎ FOREHEAD into the body. 
parts of the * |n times of extreme passion — such as 
body that are during orgasm — these hormones enter the 
particularly bloodstream. 
responsive to * The presence of the two chemicals is often 
stimulation, attributed in part to the success of long- 
resulting term relationships. 
often in sexual 
excitement. 
These are These hormones affect different parts of the 
popular hot = brain. Because of these sections' nearness, 
spots on men certain responses occur: 
and women. “А 

Activity increases » The amygdala 

in the romantic core deactivates. 

of the brain 

у 
А person's standards | » The person in love 
THE KNEES for judging others feels less stress 
grow blurry. and fear. 
Y 
The result is an overall feeling of unity between 
people in love. 


SOURCES: The neurobiology of love’ Semir Zeki, heritage. org. census.gov, womensday.com, princston.edu і DN GRAPHIC ADAM BAUMGARTNER 
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ANTIBIOTIC RESISTANCE 
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Antibiotic resistance happens when bacteria change and become resistant 
to the antibiotics used to treat the infections they cause. 


Over-prescribing 
of antibiotics 


Patients not finishing 
their treatment 


Poor infection control Lack of hygiene and poor 
in hospitals and clinics sanitation 


www.who.int/drugresistance 


0 6 


Over-use of antibiotics in 
livestock and fish farming 


Lack of new antibiotics 
being developed 


(а) World Health 
ЧУЈУ Organization 





The Science of Lines о брава aji 


; Once a wait lasts longer than Mall retailers are copying grocery stores with 
7 
What's really happening at checkout three minutes, the perceived items like tiny stuffed animals and gift cards 


wait time multiplies with each next to lines to distract from the wait. 
passing minute. Shoppers who 













A shopper can use this formula, by John D.C. actually waited five minutes 
Little, to determine expected wait time: Average told surveyors they felt they 
wait time = average number of people in line had waited twice as long. 


divided by their arrival rate. 





6 2 3:00 
Number of г Customers Average time 
customers | "97 entering line == you can expect 
already in line per minute to wait 


Line jockeying 
Short lines are usually short 
for a reason. Other shoppers 






may have concluded that a 
short line has an extremely 
slow or chatty cashier. 
Some stores employ Single line with 
'runners' at the holidays multiple registers 


to assist cashiers. Old Navy 


sends out ‘line expeditors' И 
and ‘super helpers’ g] 8 el 6 2 el] 9 el] а 
during peak times. і 





o 
Check It Out Multiple lines e | 
( and registers = Single-file 
A single-file line Ф lines typically 
leading to three 0ت‎ 61 ӨГ Ф movefaster 
cashiers is about 8 0 8 © because 
three times faster Ф potential line 
than having one line e» е © @— stoppers will 
foreachcashier. At | ing е e am only hold up 
least one of the three stopper e 5 е а single 
Bailing out lines could have a © 2 2 e» register, 
А Men аге more likely to give up ona line than random event, such © allowing 
Sam p le І nfog ra ph IC women, Men start to inflate the amount of time asa price check, that ? ۹ е ер  othersto 
discussed they believe they have waited in line after just would slow the line. Customers «є» remain open. 


two minutes. With women, it's three minutes. 
Source: WSJ reporting Mike Sudal/The Wall Street Journal 


EPIGENETICS: A PRIMER 


There are many ways that epigenetic effects regulate the activation or repression of genes. 
Here are a few molecular tricks cells use to read off the right genetic program. By Stefan Kubicek 


hat makes the -200 cell types in our body remember their identity? What 
W prevents them from becoming cancer cells? Why do we inherit some traits 

from our father, others from our mother? How do our experiences and envi- 
ronment influence our thinking? Why do plants bloom in spring but not in winter? These 
important and quite different questions are all addressed by the field of epigenetics, 
which studies heritable changes in a phenotype arising in the absence of alterations in 
the DNA sequence, The idea of transgenerational inheritance of acquired characteristics 
goes back to Lamarck in the early 19th century, but still only correlative evidence exists in 
humans. In contrast, many cellular epigenetic phenomena are now well understood on the ТО noise me chemical тоа вео 
molecular level. In humans, they include the parent-of-origin specific expression of genes (via molecular additions to histone tails or DNA), 
(imprinting) and the shutting-down of almost all genes on one of the two X chromosomes a change its positioning on DNA (via chromatin 
in females (X-chromosome inactivation). remodeling proteins), or a variation in 

All these epigenetic phenomena are characterized by chemical modifications to histone subtypes. 

DNA itself (DNA methylation) or to histones, the proteins around which DNA is wound. 
These modifications change during development as stem cells give rise to liver cells and 
neurons, but also in response to environmental signals—in plants, for example, during 


O overview 

Epigenetic events regulate the activities of genes with- 
out changing the DNA sequence. Different genes are 
expressed depending on the methyl-marks attached 
to DNA itself and by changes in the structure and/ 

or composition of chromatin. The main components 

of chromatin are histones (in bundles of eight units) 
around which 146 base-pairs of DNA are wound like a 
thread around a spool, forming a structure called the 
nucleosome. There are various epigenetic mechanisms 


the cold of winter or in humans when immune cells are activated after an infection. One Histone ےر‎ 
of the biggest controversies in the field is whether histone modifications are inherited itak 1 Mem 
through cell division (called the "histone code hypothesis") or whether they only form tail с ў 


transient indicators of transcriptional states ("signaling model"). 


Stefan Kubicek is at CeMM-Research Center for Molecular 
Medicine of the Austrian Academy of Sciences in Vienna. 


Tightly coiled 
chromatin fiber Chromatin fiber 














Histone Gene promoter Liver cell 


Neuronal gene 


promoter inaccessible 
of neuron-specific DNA, making 


Neuron: 
Neuronal gene it inaccessible to transcription 


promoter accessible machinery. 


Ө CELL DIFFERENTIATION 
Epigenetic marks are critical for 
determining and maintaining cell 
fate during development. Although 
almost every cell in the human 
body contains the same DNA, 
epigenetic marks act to program 
the cell to express genes that are 
relevant for a particular tissue type. 
A neuronal cell expresses genes 
that help it develop dendrites and 
axons. In a liver cell those same 
genes are marked with epigenetic 
tags that cause tighter binding 














Sample Infographic 
www.the-scientist.com/images/PDF/epigenetics primer.pdf Illustrator: Tami Tolpa 
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6) INACTIVATING MARKS 
There are many epigenetic modifications that change whether or how much of a gene کا‎ transcribed into | 
RNA. Epigenetic marks that inactivate genes include methylation at certain positions on histone tails! 

These chemical modifications are made by a number of histone-modifying enzymes and then recognized. ^ 
by other chromatin regulators @. Evidence is beginning to emerge that different classes of 

RNAs (nsRNA) regulate these enzymes. Many of the histone modifications that inactivate genes сап. 
be reversed by other epigenetic changes (see below). However, direct methylation of DNA causes a 
permanent and heritable change in gene expression Q. Methylation of the DNA often occurs at 
clusters or "islands" of cytosine (CpG islands) that commonly occur within gene promoters. 


Noncoding RNA Chromatin 
regulator 


B 
Epigenetic mark 
(methyl) 


A 
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Histone Gene promoter 
inaccessible Histone tail 
Histone tail (gene silenced) 





Epigenetic mark Gene promoter 
(Phosphate) ‘accessible 
(gene active) 





o ACTIVATING MARKS 
The heritability of DNA methylation, 
which often occurs in the early stages 

of development, allows cells to keep 
irrelevant genes silenced in successive 
generations of liver or skin cells. 
However some genes—such as the plant 
genes that govern winter dormancy 


and springtime flowering—require CR pense 
silenced genes to be reactivated. Several (gene active) 


modifications, including the acetylation, 
phosphorylation, as well as methylation 
of certain positions on a histone tail @, 
can cause DNA to unwind, releasing the 
genes that are otherwise inaccessible. 
These modifications occur mostly at 
specific positions on the accessible 

tails of the histones, and subsequently 
recruit additional activating proteins 
Ө. Histone-remodeling complexes, 
which slide histones in one direction or 
another, can also make genes accessible 
to transcription@. 





Remodelling 
complexes 
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Increase in HIV-1 Envelope Incorporation into Virions Mediated by Genetic 
Modification of the Cytoplasmic Tail of Env 


Michael), Hogan, Andrea P. O. Jordan, Samra Elser, Angela Conde, Drew Weissman and James А. Hoxie 


ну 341171 аў ۷2۸۵۶ ANIA 






ABSTRACT 


Background: ‘acdne-dicted antibody responses against НІМ Enw are 
characteristically weak and shortlived, One methed to induce a potent antibody 
response is to present artigen as a dense arrayon viral particles, However, this 
approach has proven challenging for НМ, which naturallyexpresses Env at low levels 
‘on viñons. Athough Envincerporation into particles can sometimes be increased by 
тетола! ofthe cyt ці res ы ан, Based оп rational | 
manipulation o icking sigrals inthe cyoplasrric tails of Hand УЖЫМ жу 
positivelyor negatively regulate Env incomoration, we sought to derive viriorrbased 
(Spei ra greatlyenhanced levels of Envtimers. 

Methode: The ictail of HL was modited 1)to remove all known 
аа is signals мані incorporate а segment але SIVEnvewoplaarie 
tail that can positivel yama Envincorporation. We generated virions from 7 
cels and quantified Env incorporation via the Env Gag ratio, as measured Бу artigen- 
capture ELISAfor p24 and gp120. 


Resulte: Envelopes that lacked a cytoplasrric tail andr cortaned mutations that 
ablated known endocytosis signals resulted in а <2-fld increase in Env content on 
uem вана تس‎ E EN 
proximal re: ۷/۷ й ion eased 
3-to 3-014 n contrasto other reported approaches to increase ۶۸۸) Env 
incorporation, wruses containing these changes could establish a spreading infection 
in COH T cell lines. 


Cencluston: The novel Env modffications we describe here maybe applied in 
combination with other approaches to increase the sur&sce densityof Envori 
inactivated virus or virus-like partide vaccines. The effect ofthese modfications on: 
immunogericity is curently under investigation . 


BACKGROUND 


+ The antibody response mourted against НАМА Emebased vaccines is 
characteristicalhy weak and short-lived. 


+ Amigenstha are presented in a dense array as on the surface ofsome viral 
particles have the patertial to crosslink B cell receptors and typicallyinduce potent 
and long4iwed antibody responses. 


+ Ural patides hold promise as Hf 1 immunogens due to their ability to present Ег 
‘trimers in their native conformation and oriertation; however, wildtype НІМ 1 virions 
cortan мегутеш Envtrimers per particle (e.g. Zhu et al, PNAS 2003). Previously 
published methods to increase Envincorporation generaly make use of поп- 
replicating virus-like particles (VLPs). 

Approeches tolncrease the number of En» timere Incorporated Into virlonein 
the Conte xt of replicati on-competentH 141 could be Ueetul fcr large scale 
Producten of potential Env-baeed Immun ogene 


+ Although truncations ofthe Sinac Enweyteplasric tail (CT) and ablation of its 
memtrane-proximal Tyrdependent endocytosis signal (GYRP'v) can markedly. 
increase (~8-#19) Env incorporation into virions (see Fig, 1) analogous changes п 
НМІ fal to have this effect. The basis ofthis difference between Hf and ЗЇМпає 


is poorly understood. 
A. B. Jf 
жа 


fe 
ap mpe „## 


втірроо | „Г 7 ас э =] antigpt2o 
TE 1 Án 


Elgure 1. Western bi ote show changes In virlon-aesodatd Enurelatiue to 
capeld protein for the Indicated SI Vvand HIV-1 verlante. (А) CP-MAC, an SIMrac 
variant derived from BK28, shows an 8-fold increase in gp120 relative to p27 
compared to wild-type 5ІМтіас239. (CP-MAC wrions provided by Julian Bess and 
Bena Chertowa, NCI-Frederick). The CP-MAC Enw CT contains a Y, С mutation 
anda premature stop codon at a.a. position 736 that fully account forthis effect 
(Sauter et al., JCB 1996) (B) НІМІ, , gp, ions do not exhbit this effect when 
analogous mutations are made (i.e. 8 a top codon ata.a. position 718). 


> Wehpothesize (1) that the membrane proximal region of the 
cytoplasmic tal of SIVmac positivel vregulates En vincorporation 
into virions; and (2) that this region could increase мпоп 
incerperation of HIVA Env when introduced in its CT 








RESULTS 
















































Mutations introduced into he HIV-1 Env CT to increase Eni content on virions: 
antes mie буяхф Tr based trafficking motif - 


{АЗА нош [ER VRKEYSPLSTQTRLPTPR...... LL 


نہ 
LRÜüBYRPVFSSPPSYFQQ.,... LL‏ 


Creating chimeric НМА БІЎ Еп del Абу) 

НУ-1 Em with T 7 эке К | 

SY segnem دی ہار بی تا‎ E ven нь 6 
(ACT) * за 8/88) Рат Fan) 


аша 2. 413amino acid segment inthe SIV CT, termed “SI veeg, "tha contains a conserved Tyr-based 
endocyDee той ТО ххфувпа seven reeldues (FSSPPSY)not presentin HI¥1 wee constructed within 
the CT ОГНІ Еп, Additional mutations made in various combirations include У, „Тапа AG Y,,, на (bath 
knocking out the Gfx Ф motif), a premature stop codon ater Phe,,, termed F-stop), and a stop codon ata.a. 
position 710 that largely eliminatesthe CT (ACT) Additional substitutions Rr, G and SraP (Sl'v/nurmbering) were 
introduced, as these changes arose in viva іп 59٥۳۵239 А б infected macaques and were associated with 
progression to AIDS (Breed et al, J 2013) and increased Env incorporation in the context of 5 Мтас239 AGY. 


Н ElauLa 3. Env incorporation Into НІМ-1 
шгіспе can be Increased several fold by 
* mutating the Enu CT tocontan a eeg- 
ment fr om 511۳56 along with other 
changes. Ablation ofthe Тус motif va YI 
or&GY andtruncation ofthe CT are both 
necessaryto achieve the greatest increase 
in Env incorporation, Simple deletion ofthe 
CT does not have the same effect. Follow- 
up studies will be required to determine 
whether В дб and S, P potentiate this 
effect. Міопі5 were produced in 2937 cels 
and isolated by utra-certritugation. The 
Елу: Gag molar ratio was deterrrined by 
ELISAin ( A) and visualized by Westem 
blot п (B). Bror bars indicate ће 5 ВМ and 
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cytoplaemic tall modificati one are replica- 
Jon-competentin СЕМ and SupT1-CCRS* 
CDA T celle. Shown at right, spreading 
infections were monitored by sampling the 
pelletable reverse transcrptase (RT) activity 
of SupT 1 culture supematant over time 


траваў y, viral DNA tom cells infected 
with the mutant Slv&eg, AGY, Rea, За. F- 
stop was sequenced at the time of peak 
infection, and the cytoplasmic tal mutations 
were maintained throughout the course ofthe 
infection (n = 3). 
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is recruted into virions due to the fact thatthe steady- staff level of Env on the pla: 
membrane has been increased. The data in Fig.5 are corsistent with a passive 
process, in which a variety oftraficking pathways maybe affected, as depicted below. 
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CONCLUSIONS & FUTURE DIRECTIONS 
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* Inthe context of established methods to inactivate viions while leaving Env 
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GREAT WHITE SHARKS 


The reality about these astounding creatures 


South Africa is home to one of the world's most feared sea creatures: Great White 
Sharks. Most people fall vicitim to the common misconception that this animals’ 
appearance correlates with their level of aggression towards humars. In reality, it is 
aselective animal that only hunts to survive. Hammerschlag and his team have 
conducted a 10 year research study in False Bay, where he monitored the sharks in 
the area without physically touching them. He wcs able to discover how they hunt 
and how they can be further protected cs they are endangered species. 


here do they live 


Most Great White Sharks are concentrated in the above mentioned 
lighly shaded region and tend to concentrate in warm waters. 
Great Whites congregate in False Bay not only because of the 
warm temperature, but because there is also a large seal 

colony that lives on Seal Island. The triangle extending from 

the Island depicts the range of theseals that leave and 

return to the island. Said triangle is the area where most 

sharks wait to attack their prey at dawn. Dawn provides 

the ideal hunting conditiors because of murky water 

and limited visibility. 


Sample Infographic 


discussed 


The shark's hunting 
success rate decreases 
after ils first try. The 
more the seal tries to 
defend itself, the 
harder it gets to hunt it. 


how do they hunt? 


Seal 
Island 


Shark's View From Below Г) 


, 
' 
, 
, 
e 


The seal makes e From the bottom o The shark hits the o After the impact 
its way through the shark has an seal with an the shark lands 
the ocean as ideal view of the extremely back into the 
the shark seal. It swims powerful force. ocean andstarts 
approaches rapidly upwards During the eating. The seal 
silently watching to surprise ambush, both will satisfy him for 
the seal from the attack the animals fly out of approximately 
bottom. defersless prey. the water. one full month. 


cts and characteristics 


Great Whites can reach speech up to 25 
MPH when trying to ambush its prey. 

Big seals are a threat to sharks because 

of biting and scratching. Also, seals can 

reverse direction as quickly cs a shark. 





These sharks are approximately three 

times as large cs a human and the 

biggest everrecorded was 20 ft. 

Big sharks have more focused and 

centered anchor points in order to 

hunt as they exclude the small sharks 

from the better spots. 1 


Scaling inf. 0 3 6 9 12 15 


Conservation efforts 


Great Whites’ biggest threats are humans who hunt them for their fins. The big problem 
with this is that they reach sexual maturity at 15 years of age and have an 11-month 
gestation period. This me ans they can't reproduce as fast œ they are being predated. 
According to the IUCN Red List, sorne countries including South Africa have implement- 
ed laws protecting them from predation. 





Produced by lan Perchik 
Sources: RJ Dunlop Marine Conservation Program 
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Volumetric imaging provides more comprehensive 
information than 2D imaging (e.g. CT scans and MRIs), but is 
more complicated to interpret, especially for a non-medical 
audience. This animation is designed to support medical 
expert testimony and provide a jury with an engaging, 
didactic experience to assist them in visualizing traumatic 
brain injuries three-dimensionally by incorporating 
volumetric imaging and animated sequences. A design 
research study of the 3D medical legal animation was 
conducted with a mock jury, personal injury lawyers, and 
medical experts. The pre/post-test results from mock jurors 
demonstrated 4496 knowledge improvement, from 3396 on 
pre-test to 77% on post-test. 


ОД Introduction 


The purpose of this research project is to: 


* Create a medical legal animation that incorporates 
volumetric radiographic imaging, combined with 3D 
anatomical models and animated sequences that conveys the 
full extent of the plaintiff's injuries. 


* Evaluate the effect that these 3D visual explanations have 
on improving a mock jury's knowledge of the medical content 
and understanding of volumetric radiographic images by 
conducting a design research pre/post-test study.*? 


* Obtain feedback from mock jurors, personal injury lawyers, 
and medical experts through design research survey results 
and focus group sessions on usability and utility of the 3D 
medical legal animation for courtroom demonstrative 
evidence.” 


© Materials & Methods 





Media Design Methods 


3D Models extracted from the plaintiff's CT data were 
cleaned and retopologized in Pixologic ZBrush (Fig. 1). 





Figure 1. Process 
of restoring detail 
back to the 3D 
models from low 
resolution CT 
scan data. 

















Visual knowledge building and translation of volumetric radiographic imagery n 


for dynamic 3D medical legal visualization 
Amanda Miller(BA, MScBMC candidate)”, Leila Lax (BA, BSCAAM, MEd, PhD), Nick Woolridge (BFA, BSCBMC, MSc, CMI)", Anne Agur (BSc(OT), MSc, PhD)? 
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Storyboards, 3D models, and animations were 
iteratively evaluated by committee members to 
obtain feedback on visual clarity and ensure 
anatomical accuracy (Fig. 2). 





Throughout the development of the medical 
legal animation, specific design strategies? 











were employed to help foster knowledge 
building and translation of complex 
case information. 


Figure 2. Storyboard image 
showing encephalomalacia. 


• Transparency. То contextualize neuroanatomical spatial relationships 
and form connections between structures (Fig. 3a,b). 


е Saturation. To focus viewer attention on areas of importance (Fig. 3b). 


» Colour coding. To clarify, simplify, and group corresponding elements in 
radiographs and medical models (Fig. 3c,d). 


• Model movement constraints. To tell a concise case story. 
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Figure 3. Still images from the 3D animation highlighting specific design strategies. 


Research Methods 


Twenty mock jury participants were asked to complete a pre-test based on 
case and radiographic image content before they viewed the animation, 
followed by a post-test with the questions randomized to examine knowledge 
improvement. An online design research survey was used to obtain formative 
feedback on multiple dimensions of media design and utility from mock jurors, 
personal injury lawyers and medical experts (n=32). A focus group debriefing 
session was conducted to obtain further information regarding the strengths 
and weakness of clarity of visual information, level of understanding, and 
overall educational design. 


Master of Science in "а 
Biomedical Communications 


Institute of Medical Science 
ху UNIVERSITY OF TORONTO 


© Results 


Pre/post-test results demonstrated a 44% increase in 
knowledge from 33% to 77% (Fig. 4). The range of scores on 
pre-test was 8% to 64% with a median score of 28%; the 
range of scores on post-test was 52% to 92% with a median 
score of 82%. 





Figure 4. Neuroanatomy 
pre-test and post-test results 
from 20 mock juror 
participants. 

















Overall, mock jurors, lawyers, and medical experts 
agreed/strongly agreed that medical legal animations have an 
important role to play in juror understanding. They concluded 
that this animation would help the jury understand the 
medical story and neuro-radiological images presented in the 
case. 


“It was absolutely helpful and would most definitely be beneficial 
for a jury" -Lawyer 


Discussion & Conclusions 


This design research study successfully demonstrated the 
need for 3D medical legal animations as a knowledge building 
tool, especially when volumetric radiographic imaging is 
involved. The utility and usability of 3D animation for 
demonstrative evidence was verified by lawyers and medical 
experts. Strong evidence in this study confirms the 
importance of medical legal visualizations and the impact 
they have on juror knowledge and understanding. Ultimately 
visual knowledge building scaffolds understanding of medical 
complexity, which translates to better decision-making in 
personal injury cases, such as that of Ken Lowery. 
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demonstrated 44% knowledge improvement, from 33% on 
pre-test to 77% on post-test. 
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The purpose of this research project is to: 


* Create a medical legal animation that incorporates 
volumetric radiographic imaging, combined with 3D 
anatomical models and animated sequences that conveys the 
full extent of the plaintiff's injuries. 


* Evaluate the effect that these 3D visual explanations have 
on improving a mock jury's knowledge of the medical content 
and understanding of volumetric radiographic images by 
conducting a design research pre/post-test study.*? 


* Obtain feedback from mock jurors, personal injury lawyers, 
and medical experts through design research survey results 
and focus group sessions on usability and utility of the 3D 
medical legal animation for courtroom demonstrative 
evidence.” 
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3D Models extracted from the plaintiff's CT data were 
cleaned and retopologized in Pixologic ZBrush (Fig. 1). 
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360* Endocrine Cells Animation (demo) 


41,793 views ı 517 416 | , SHARE =+ SAVE 
Nucleus Medical Media Image Credits: Nucleus Medical Media — 
Published on Jun 13, 2016 


experience at https://youtu.be/IOK2fNXjDUU 





Virtual / Mixed Reality 





Explore | Home | Reel | Animation | Illustration | Interactive 
Our DNA | About | Team | Clients | Project Inquiry | Contact Us 
Xtra | Blog | Testimonials | Wallpapers 


Image Credits: XVIVO Scientific Animation 
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When it comes to science and medicine, we believe it's better to show than to tell, 
and it's even better to experience. We create memorable, immersive experiences 
using the latest technologies including virtual reality, educational gaming, real-time 
3D, and augmented reality. 
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Adapting a Haptic Motor-Skill Simulator to Include 3D Histology and Supporting 
Information Architecture (IA) 
Nova Hayes! MS, Karen Bucher! MA, СМІ, РАМІ, Seema Ashrafi? DDS, MS, Leah Leibowicz' MS, СМІ 
1 Department of Biomedical Visualization, The University of Illinois at Chicago 
2 College of Dentistry, The University of Illinois at Chicago 


3D-model and Information-Architecture (IA) design were 
brought into question when revising an existing haptic- 
based, periodontal-probing simulator with expanded 
learning goals. Despite the increasing prevalence of 
simulator training and research performed in this field, 
clear guidelines are lacking on 3D modeling for a haptic 
interface in which polygon and surface material 
constraints exist. A virtual model of a mandibular section 
was sculpted with histological features to present 
clinically relevant detail in context with the motor-skill 
exercise. The architecture includes additional approaches 
to the content supplementary to procedural training to 
mediate learning. This prototype intends to exhibit how 
these attributes can alter a single-objective task trainer 
into a holistic and interactive educational experience. 


Hypotheses | 


1) Visually representing the anatomy of the gingival 
tissue will allow students to appreciate the structures 
affected during probing procedure as well as reinforce 
histological understanding of the health and the disease 
process, in turn supporting the proper diagnosis of 
gingivitis or periodontitis. 


2) Merging multiple disciplines: clinical practice, 
applied anatomy, and histology within a single learning 
module will provide practical, cognitively efficient 
delivery of the curriculum. 


Figure 1: Learning goals illustrated in 2D, author's 


Required physical features were identified based on their importance to 
periodontal-disease identification available in both gross and histological- 
level examination. Other features identified as essential for visualization in 
the model are: Tooth enamel, cementum, dentin; collagen fiber direction; 
biological width; cementoenamel junction; and mucogingival junction. The 
second premolar was cut on the buccolingual plane, so a distabaspect cross 
section is ever present for student reference. Similarly, one-quarter of the 
gingiva surrounding the third molar was cut, to view the histology of the 
periodontium in relationship with the tooth surface. Each model was 
created as a separate subtool so that appropriate tactile force feedback 
could be programmed for each structure. 


Each model was duplicated and decimated to the lowest number of triangle 
polygons possible while still maintaining basic form. The decimated models 
were then divided up to the needed resolution for polypaint and texture. At 
the highest subdivision level, the divided mesh was projected onto the 
original high-poly quad mesh to regain detail, Each subtool was taken to the 
lowest subdivision level and cloned for UV unwrapping. The maps were 
opened in Photoshop and the diffuse layer painted with schematic 
histological features. All assets were then brought into Autodesk 3DS max, 
checked, and exported as a .3D5 file. the file type compatible with the Quick 
Haptics platform. 


The models were uploaded to Sketchfab using the Sketchfab-Zbrush plug 
in. The course modules were created in Articulate Storyline using 
web-object embedding for 3D model interaction and evaluation. Due to the 
scope of this project, the haptics module and feedback/replay portions of 
the course remain in mockup phase for conceptual overview. 
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Figure 2: Polygon mesh resolution Figure 4: Production: Software 
Figure 3: Methodology for multi-modal content delivery Workflow 


Results 


Seven anatomical models and ten instruments were created. 
The lowpoly version of each model component and UV maps 
were brought into 3D Systems Inc. OpenHaptics, QuickHaptics™ 
software version to test mesh/map system rendering and 
compatibility. A web- and LMS-based version of the learning 
module was made with a quiz section, glossary, and resources 
developed under the advisory of Dr. Ashrafi, director of the 
pre-doctoral periodontics department. Comprehensive 
committee satisfaction was reached through assessment of 
the models via the prototype learning module hosted online 
at: http://nbarto3.people.uic.edu/research/story_html5.html 


Figure 5: Final model render Figure 6: Learning module interface design 


Discussion & Conclusions 


Although simulator-based education has become 
prominent in research and development, technological 
advances do not necessarily add up to better learning 
outcomes. Incorporating visually-amplified models and 
utilizing instructional design concepts in the creation of 
medical simulator experiences may inspire new levels of 
expectation in the educational reach of simulators. In this 
case, the ability to explore and interact with histological 
features non-observable in the clinical procedure provides 
the opportunity for in-depth learning of the etiology of the 
disease. This project intends to demonstrate that a medical 
illustrator's contribution is equally important to that of the 
engineer when developing a medical simulator platform. 
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Abstract 


3D-model and Information-Architecture (IA) design were 
brought into question when revising an existing haptic- 
based, periodontal-probing simulator with expanded 
learning goals. Despite the increasing prevalence of 
simulator training and research performed in this field, 
clear guidelines are lacking on 3D modeling for a haptic 
interface in which polygon and surface material 
constraints exist. A virtual model of a mandibular section 
was sculpted with histological features to present 
clinically relevant detail in context with the motor-skill 
exercise. The architecture includes additional approaches 
to the content supplementary to procedural training to 
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Depression is a mental disorder that affects approximately 
14.8 million American adults each year. While psychiatric 
professionals are essential for the management of mental 
health, majority of patients seek care from their primary 
care practitioners. The AMAZ application is designed to 
guide PCP users through abridged psychiatric consultations. 
Patient responses are entered into an algorithm and the most 
optimal patient-specific treatment selections are identified. 
The visual language introduced provides a unique approach 
to communicating the effect of antidepressants on key 
neurotransmitter systems, a concept vital to understanding 
how to target neurons in specific circuits and making 
rational antidepressant drug prescription choices. 


Between 1988-1994 and 2005-2008 use of antidepressant 
drugs increased by 400%'. In 2010, antidepressants were 
the second most commonly prescribed drug in the 057, 
Meanwhile, disturbing evidence shows a steady increase in 
suicide rates since 2005 with the US suffering nearly 43,000 
deaths in 2014". This phenomenon launched awareness of 
the increasing involvement of primary care practitioners in 
mental health — 8096 of psychotropic drug prescriptions were 
made by PCPs in 2013* — and the evaluation of their abilities 
to detect depression and implement the necessary treatment. 
Existing treatment decision aids fail to differentiate between 
drugs within the same drug class, and are not helpful 
teaching aids useful for fast-paced work environments. 
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ANTIDEPRESSANT-MINING A-Z (AMAZ) 


Designing a Web-based Algorithm and Visual Language 


The Johns Hopkins University School of Medicine 


Step 1: Research & Drug Tables 


Tables were created to organize data 3 
such as generic name, brand name, 
drug class, half life, side effect profile, 
side effect frequency, drug drug 
interactions, contraindicated patient 
profiles, and mechanisms of action, 
neurotransmitter inhibition potency 
levels, and key neurotransmitter 
systems were recorded. 








"ш 


Я ~ Following the model of general psychiatric 

T чө consultation practices, the major themes 

=> | relevant to drug selection were identified to be: 
ہج‎ general information, patient medical history, 

пе family medical history, patient symptoms and 
яч patient preferences. А flowchart was created on 

en ў: Adobe Illustrator СС to illustrate where these 

major decision points of the algorithm would 

appear in the application. Considerations 

were made for the possibility of saving 

patient records as reference for future 

m) چم ہے ہج کم ہے‎ medical follow-ups. 


г .. Wireframes were drafted using 
== сш e» Adobe Illustrator CC based on 
= = initial discussion of mobile web 
—> - application goals and objectives. 


Using the wireframes as a 
foundation, preliminary application 
designs were produced. 


Discussion & Conclusions 


The application was accepted into the JHU I-Corps program, and we 
are currently working to optimize the antidepressant drug-selection 
algorithm and testing its validity. 
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Side effect icons correlate with primary pharmacologic action 
of key mechanisms. The objective in the creation of these 
graphic elements were to ensure easy recognition and 
stylistic cohesiveness. 
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The visual language not only allows the 
user to identify which mechanisms are 
involved, but also how potent. This LM 
information is advantageous when 
considering antidepressants to avoid 
possible overdose. For example, if a patient 
is already taking a drug that increases 
serotonin levels, antidepressants with 
high 5HT transporter inhibition 
should be avoided. In addition, 
the presence of more than one 
(| mechanism per side effect 
indicates an increased severity 
3 of that side effect. 


Using a series of —— ہہ ے ہب‎ 
practice-based scenarios кан 
provided by Dr. Kaplin, the T [A 
algorithm consistently HE Cr 
ranked majority of the ideal = 
drug selections at the top 

and less ideal drug selections Y 


at the bottom. The patient 
preferences proved helpful in 
ranking similarly ranked drugs. 
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Abstract 


Depression is a mental disorder that affects approximately 
14.8 million American adults each year. While psychiatric 
professionals are essential for the management of mental 
health, majority of patients seek care from their primary 
care practitioners. The AMAZ application is designed to 
guide PCP users through abridged psychiatric consultations. 
Patient responses are entered into an algorithm and the most 
optimal patient-specific treatment selections are identified, 
The visual language introduced provides a unique approach 
to communicating the effect of antidepressants on key 
neurotransmitter systems, a concept vital to understanding 
how to target neurons in specific circuits and making 
rational antidepressant drug prescription choices. 


Introduction 


Between 1988-1994 and 2005-2008 use of antidepressant 
drugs increased by 400%'. In 2010, antidepressants were 
the second most commonly prescribed drug in the 057, 
Meanwhile, disturbing evidence shows a steady increase i 
suicide rates since 2005 with the US suffering nearly 0 
deaths іп 20147. This phenomenon launched awareness of 
the increasing involvement of primary care practitioners in| 
mental health — 8096 of psychotropic drug prescriptions werd 
made by PCPs in 2013* - and the evaluation of their abilities 
to detect depression and implement the necessary treatment 
Existing treatment decision aids fail to differentiate between 
drugs within the same drug class, and are not helpful 
teaching aids useful for fast-paced work environments. 
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Visual Language 


Side effect icons correlate with primary pharmacologic action 
of key mechanisms. The objective in the creation of these 
graphic elements were to ensure easy recognition and 
stylistic cohesiveness. 





























A о بج‎ BO لا جا ا چا‎ 
S32 EAS е 
«mtem: © 9 ө 


The visual language not only allows the 
user to identify which mechanisms are 


involved, but also how potent. This GEMMAM 

information is advantageous when - 

considering antidepressants to avoid Eu 3 
Tel 








possible overdose. For example, Ка patient ~~ © 
is already taking a drug that increases 
serotonin levels, antidepressants with 
high 5HT transporter inhibition 
should be avoided. In addition, 
the presence of more than one 
,, mechanism per side effect 
indicates an increased severity 
3 of that side effect. 


pharmacologic action 
e creation of these 
recognition and 











Project Poster by Student Research Scholarship Recipient 


The Vesalius Trust httos://vesaliustrust.or 








qi 








iPhone Watch TV Music Support 


b Design Museum О, Gallery Timeline Exhibitions 





Apple in 1998 > 
Pe iPhone X (8) 


All-screen design. Longest battery life ever in an iPhone. 
Fastest performance. Studio-quality photos. 


Learn more» Buy» 


App 





iMac, the Jaw-Dropping Rocket Computer. 


3 ш а 


Pro. | Go. Whoa. 


Creative professionals, meet your match. We rewrote the book on mobile computing. It's okay, you don't have to say anything. 











Hot News Products Design & Publishing Developer 





Apple Store About Apple Support Education Where to Buy 


Images from The Web Design Museum https://www.webdesignmuseum.org & Apple.com 





Gallery Timeline Exhibitions Flash websites 





Google in 1998 


ШЕ ا ا لا کا‎ E ЕЛ ЕШ ЕТ Google 


Sök pá Google Jag har tur 


Search the web using Google! 








Г Google Search || Tm feeling lucky Google pá: español català galego euskara 





your e-mail 


Copyright ©1998 Google Inc. 


Images from The Web Design Museum https://www.webdesignmuseum.org & google.com 


Poster Designer: 
Anneliese Lilienthal 





You are 85, frail and might have dementia... 










Co-development of a comprehensive, 
open, online, carer education for Europe. 
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In the UK two thirds of people with 
dementia live at Home and most are 
supported by unpaid, carergivers. 
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Abstract 


effective at increasing knowledge about the HDLAUNP mechanism of action and 
had a similar level of engagement. 


Background 





discoveries to healthcare professionals із 
crucial to the acceptance ot technologies and therapies. 
for disease, especially emerging field of nanomedicine, One 
such discovery is a synthetic HDL gold nanoparticle (HDL AUNP) which is being 


(Mayer, 2003) and key Instructional , such as the cognitive load 
(Sweller, Ayres, & Kalyuga, 2011). However, a major drawback of 3D 
animation کا‎ lts high cost and which limits its 

use in 
Comic Books as an Educational Tool 


excellent for showing information step-wise Information, such às drug mechanism 
of action (Jee А Anggoro, 2012). Unlike animations, comics have a relatively low 
production cost. 


Comics have been successfully used in education for everything from 


Materials & Methods 
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were sketched out In Adobe Photoshop. An animatic, mati, made fr testing out camera motione and adjusting 


experimental research, especially 
scavenger receptor type B-I (SR-BI), as 











Study Design 





Animation Group E-C-E - E BB Pi |= g 


Pretest | animation  Posttest 


LD OS‏ سب 


Posttest | Difference 


сопіс Group (n=17) — EN 8.47 (65.2%) || 100 7:7947 


| 75658) | 900(6929) 1.44 (11.196) 
Scored out of 13 points total, * indicates significance ма Wilcoxon signed rank tost, 


Response to Stimulus 
Information 
сту Appropriateness Engagement 
5 (4.88) 5 (4.59) 5 (4.71) 
4 (4,11) 5 (5.81) 5 (4.58) 
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3D animation production occurred in 3 stages: script & storyboard, animatic, and animation. Storyboards 










were sketched out in Adobe Photoshop. An animatic, made for testing out camera motions and adjusting m ps edd 

comoposition, was created with primitives in Autodesk 3ds Max. Narration was recoded and edited with AUN TATUTSM) 8.47 (052%) || 100779 
Adobe Audition. The final models were rigged, animated, rendered out of 3ds Max with the Redshift render 3 в) 7.56 (58.1%) 9.00 (69.2%) 1444 (11.19%) 
engine, composited in Adobe After Effects, and encoded in Adobe Media Encoder. This animation was Se کر ںہ‎ Va Wien alenas m Het 






created in collaboration with UIC biomedical visualization graduate student, Stephanie O'Neil. 






Response to Stimulus 





The 3D models created for this animation 
with close attention to current 
experimental research, especially that of 
scavenger receptor type В-І (SR-BI), as 
the true 3D structure has yet to be fully 
elucidated by x-ray crystallography. This 
model was built using Uniprot sequence 
data and a combination of homology 
modeling with SWISS-MODEL and in 
silico prediction using PEP-FOLDS. 


га 20 


The final comic was also intended 
to teach the effect an mechanism 





Information 
Charity Appropriateness Engagement 


Comic Groupin=17) 5 (4.88) 5 (4.59) валу 
Animation Group (0=18) — 4(&11) 5687) 5 (4.56) 


Rated on a 5-point Like scale, Median response shown, with mean in parenthasas, 


The 3D models created for this animation Learning Preference 
with close attention to current Preferred 


experimental research, especially that of animation Preferred comic Both 
scavenger receptor type B-I (SR-BI), as 


the true 3D structure has yet to be fully Comic Group (n=17) — 6 4 y 
elucidated by x-ray crystallography. This | на ~ 
model os LUN using Uniprot sequence Animation Group (n = 18) 7 3 a 


silico prediction using PEP-FOLDS. 
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М ДД; ЫЗ The final comic was also intended rated highly in clarity, information appropriateness, and engagement, The comic was 
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tone were quite different from that | 
of the 3D animation. Study Design 
colored in both Adobe Photoshop 


осо 
апа Celsys Clip Studio Paint. Final Animation Group E (>) 


ARA Knowledge | Stimulus: | Knowledge‏ یں رو ی ا 
і animation Posttest‏ 
















It was first roughly sketched out on 
paper. An edited version was 
resketched digitally, inked, and 
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Comics have been successfully used in education for everything from increasing Animation Grou = 
student interest and motivation іп biology to explaining healthcare reform (Hosler & р ч 
Boomer, 2011). Most research on comics and education has been performed in the Knowledge Comic Group 
K-12 setting and it has only cautiously begun to enter traditionally academic 

arenas such as medical education. Comic-like study tools for medical students, 

such as SketchyMedical (www. sketchymedical.com) and Picmonic 2 
(www.picmonic.com) have been widely used and commercially successful, and с іс G 

indicate a possible role for comics in medical education, This research project опис Group 2 

seeks to examine the value of a comic book format for medical student 

understanding of innovation in nanomedicine to determine if it may be a viable 

medium for education of medical students and physicians. Pretost 
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A 3D Haptic Virtual Model of the Neonatal Chest for 


Simulation of Chest Tube Insertion 


Suzanne Hayes, MS, Cristian Luciano, PhD, Nishant Srinivasan, MD 
University of Illinois at Chicago: College of Applied Health Sciences, Department of Bioengineering, Mixed Reality Laboratory, 
Department of Pediatrics, Neonatal-Perinatal Medicine 


Tactile feedback in medical learning environments can be 
used to provide a valuable learning experience in clinical 
skills, especially for procedures that are not routinely 
performed in a clinical setting. Neonatal chest tube insertion 
is a procedure that takes place under stressful circumstances 
in the intensive care unit. It is performed to relieve the 
effects of pneumothorax. 


This application simulates the surgical task of puncturing 
the pleural sac, emulating the gradual lung inflation 
produced after a successful intervention. 


Competence in chest tube insertion is critical for physicians 
who take care of infants in the neonatal intensive care 
unit. Conventional training involves observing and 
assisting more experienced providers until the trainee 
gains the confidence and skills to perform by him/herself. 
However, situations may arise when the care provider may 
not have the opportunity to perfect his/her skills due to 
infrequent needs to perform chest tube insertion or due to 
patient safety concerns. 


Critical complications arising from this procedure include 
a) broncho-pleural fistula, b) lung puncture, c) injury to 
intra-abdominal organs, d) penetration of medistianum, 
and e) injury to major vessels [1, 2]. 


The goal of this project was to develop a preliminary 
training tool for neonatal chest tube insertion using virtual 
reality and haptic technology. This research hypothesizes 
that a 3D haptic virtual model of the neonatal chest would 
be useful in simulating chest tube insertion for training 
purposes, resulting in higher psychological fidelity than the 
current models. 


This research project created models based on real infants to be used in a 
virtual reality application. Segmentation of an infant chest wall was obtained 
using Materialize MimicsO, using data from CT and MRI scans provided by the 
Division of Neonatology at the University of Illinois at Chicago. The resulting 
3D model of the body , ribs, and internal thoracic organs of an infant was 
made using Autodesk 305 Мах? and Pixologic ZBrush®. The models, textures 
and instruments were imported into QuickHaptics™ for evaluation. 


The simulator was implemented using LACE Library, which is a C++ platform 
for virtual reality and augmented reality developed in the Mixed Reality Lab 
of the Bioengineering department at UIC. The graphical user interface of the 
application was set up so that the transparency of the baby, pleural sac, and 
pericardial sac could be changed. Touch callbacks were used to 
implement color and size changes to the lungs once the pleural sac had 
been breached. 


Several sets of the models were made, with varying polygon counts, in order 
to maximize the visual appeal without overrunning the technical capabilities of 
the LACE program. 


The user had the ability to change the position of the models. This allowed 
positioning the baby as one would in an actual clinical situation. Tactile 
properties of stiffness, popthrough, friction and viscosity were applied to 
different organs. 


Models were constructed using the parameters required by 
the haptic device. A pilot evaluation was undertaken by 
physicians trained in neonatal chest tube insertion. The 
anatomically accurate models were haptically interacted with 
to determine whether further development of this prototype 
was warranted. Interest was high in development of a 
higher fidelity simulator. 


This research on developing a haptic application for neonatal 
chest tube insertion produced a VR/AR application that 
will eventually contribute to providing a new means of 
training residents. 


This work is unique as it was the first project at UIC Biomedical 
Visualization that incorporates the LACE application in the 
Bioengineering department. It uses novel technologies to 
develop an accurate and safe training program for neonatal 
chest tube insertion. Limitations are that the LACE library and 
3d Systems haptic device are not developed enough to be 
able to program the application is such a way that it is completely 
realistic. A new graduate thesis can be procurred from this 
work, by developing a more powerful and technologically 
advanced programming application. This project may be the 
beginning of a unique training tool that will enhance learning 
in neonatal skills. 


1. Bruschettini, М. Romantsik, O., Ramenghi, L, Zappettini, S., O'Donnell, 
C. & Calevo, М. (2016). Needle aspiration versus intercostal tube drainage 
for pneumothorax in the newborn. Cochrane Database of Systematic Re- 
views, (1), CD011724. 

2. Ohtaka, K. Hase, R., Chiba, R.. Miyasaka, M. Sato, S., Shoji, Ү,, ... Matsui, 
Y. (2016). Noninvasive management for iatrogenic splenic injury caused 
by chest tube insertion: a case report. Clinical Case Reports, 4(12), 
1157-1160. http://doi, 10.1002/ccr3.726 
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Abstract 


Tactile feedback in medical learning environments can be 
used to provide a valuable learning experience in clinical 
skills, especially for procedures that are not routinely 
performed in a clinical setting. Neonatal chest tube insertion 
is a procedure that takes place under stressful circumstances 
in the intensive care unit. It is performed to relieve the 
effects of pneumothorax. 


This application simulates the surgical task of puncturing 
the pleural sac, emulating the gradual lung inflation 
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Discussion & Conclusions 


This work is unique as it was the first project at UIC Biomedical 
Visualization that incorporates the LACE application in the 
Bioengineering department. It uses novel technologies to 
develop an accurate and safe training program for neonatal 
chest tube insertion. Limitations are that the LACE library and 
3d Systems haptic device are not developed enough to be 
able to program the application is such a way that it is completely 
realistic. A new graduate thesis can be procurred from this 
work, by developing a more powerful and technologically 
advanced programming application. This project may be the 
beginning of a unique training tool that will enhance learning 
in neonatal skills. 
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ABSTRACT MATERIALS & METHODS RESULTS & DISCUSSION - continued 


2. VR Interaction and Simulation During Procedural Steps 
a. Choosing Step b. Patient Positioning 


ы: 


Hospital autopsy is significant in diagnosing neurodegener- 1. Creation of a Patient Model from 3D Scans 

ative disease for deceased patients. Despite its importance, Те add further realism to the simulation; à 
training autopsy brain removal is challenging for autopsy 3D model of a mock patient's head and n eck 
assistants due to lack of availability of real specimens, initial was captured using an Artec3D Space 
hesitation to perform the procedure because of proximity to Spider scanner and processed using Artec3D 
the face and limited teaching tools. To address this deficit, а Studio 13 Professional software (fig. 2) 
virtual reality (VR) simulation was created to teach proper 


methodology in performing steps of the procedure. This 2. Creation of Autopsy Suite Environment Fig. 2 3D scanning the Patient Model to 
Create a Virtual Patient ModeL 






simulation features real-time visual feedback of user perfor- The autopsy suite environment was 
mance to assist in improvement of skills during the step of designed using digital-collaged images 
opening the cranium with an oscillating saw. It also provides of the autopsy suite in the Johns Hopkins Fig. 7 UI Interactions Using Three Fig. 8 Patient Positioning Step: (left) 
an immersive VR interactive experience using realistic Hospital autopsy suite projected onto 3D tis d to Load and им Appropriate | Beginning, (right) the block was placed to 
virtual patient models, sound effects, and haptic responses. walls in simulation. This adds realism ——— e 
and prevents the users from distraction с. Real-time Feedback in Text format 
by having unnecessary 3D objects. Fla. 3 Two Original Photos of Autopsy Sulte. Evaluation of the angulation of the saw blade against the 
INTRODUCTION skull is provided using three different colors. 
3. VR Interaction with User Interface (UI) Green: Correct (85-95), Yellow: Acceptable (80-84 or 96-100) 
UI menu was designed to provide the user the freedom to start training and Red: Incorrect («79 or »101). 
Autopsy Brain Removal Procedure with any step of the procedure. To allow interaction with the menu panel, а ; 
This procedure is performed to obtain brain specimen from laser pointer extending from the pointer finger was added. 


deceased patients. To perform the step of opening the 

cranium correctly,the angulation of the saw blade should be 4. Visual, Sounds and Haptic Feedback 

perpendicular to the skull surface. During the step of opening the cranium, real-time 
feedback is provided during simulation using a text 





насы best — forthe || element to aid learning experience. To add extra асани ed Ра de бир 
бабаў Auto я anie foods realism to the simulation of cutting, sound effects and eg а ao 
NR eA cutaneous haptic feedback in the form of vibration 

limited to: (a) simplistic pen and was added to the oscillating saw activity. (fg. 4) 3. Future Considerations 

ink diagrams (fig. 1), (b) color pho- (1 7 Flg.4 Oscillatin Saw. Simulating all other nine sections of 


tographs, and (c) direct observa- 
tion of deceased patients. Physical 


hospital autopsy, plus prenatal and 
female patients may be considered. As a 





practice of the procedure is not AAA RESULTS & DISCUSSION transition between VR training and real 
involved in these materials. Hi dere ہہ ...سد‎ life autopsy service, practicing the 
Research goal Мијо 1. 3D Models: Patient, Anatomy and Autopsy Environment cutting using 3D printed models are Fig. 11 30 Printed Model 


To develop a novel method of teaching the brain autopsy Several 3D models were created to complete this simulation. being considered. of Patient's Head. 


procedure through the use of a VR training modality. With 
the ability to precisely handle virtual instruments to perform 
actual steps on a virtual patient with real-time feedback of 
user actions, it provides users unlimited attempts in training. 
It is postulated that a virtual 3D simulation environment will 
augment and facilitate training of future autopsy prosectors. 
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3. Future Considerations 


Fig.4 Oscillatin Saw. Simulating all other nine sections of p 


hospital autopsy, plus prenatal and 
female patients may be considered. As a 
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life autopsy service, practicing the 
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Abstract Materials & Methods Results & Discussion 
The aim of this research was the development of 3D printed Teaching points The primary 
congenital heart defects (CHDs) with the primary goal of were assessed for result of this 
teaching parents. Patient imaging data was used to produce 3D each CHD and research is a 
models that were then digitally modified to emphasize key potential novel workflow 
teaching points. Didactic approaches, e.g., color, flexibility, size, approaches were (abbreviated at 
and labeling, were explored using a variety of 3D printing identified in right) for 
technologies, Feedback was acquired from cardiologists and conjunction with production of 3D 
cardiac surgeons to refine model designs. The result of this style guidelines to printed models میں‎ ds ARI, 
research was the establishment of a workflow protocol for apply to 3D prints optimized for 
producing didactic 3D printed cardiovascular models, and digital assets. teaching a lay audience—specifically parents and families of 


ificall HDs. 
ا‎ Kan CT data was obtained from patients and converted to digital 3D models using Patients with сНОх The Workfiaw combines вав ness 


Horos*. The models were refined in ZBrush*, optimized for teaching, then assessment, segmentation, digital modeling, and 3D printing. It 


Introduction & Purpose optimized for final use of either 3D printing or interactive digital. integrates Sup-Workflows for diverse printing теш К als 
proposes a way to integrate production of supporting digital 


3D printers ranging from the Printrbot fused filament fabrication to PolyJet assets into the process. 


Congenital heart defects (CHDs) are the 41 cause of US infant Connex3 were used to explore capabilities and compare costs. After printing, = x E 1 
death and a leading cause of childhood death, affecting nearly 1 post-processing techniques such as resin coating, were applied as needed. Additional results include digital and 3D printed 


in 100 US births.' CHDs kill twice as many children as all cancers models of pre- and post-operative CHDs with 
combined.! Parents of affected children are emotionally Sketchfab was various didactic approaches, (e.g., opacity, 
conflicted and often have little time to make treatment used to place graphics, color, and flexibility); and a web app 
decisions.? Although studies suggest that parents understand models into an prototype with supporting resources. 


Opacity, 





cardiac anatomy and pathology better with tangible 3D visuals, interactive The final set of focus group responses suggests 

few such resources exist to show CHDs.? For many CHDs, no environment that future models should focus on 

physical resources exist. 3D printed CHDs are in use by within a Word- naturalistic color enhanced with 3D printing 
physicians and are now sometimes used for teaching, but press web app. didactic color; flexibility; minimal почну & imaging 









patient education has not been a primary goal of 3D print Cardiac surgeons labels, and palm-sized (~2x technologies 
development to date. M and cardiologists normal infant heart). areata 
The purpose of this research was to lay the groundwork for provided focus point where 
understanding how 3D printing can effectively be used to group feedback Flexibility Naturalistic they can be 
produce educational resources for patient education; in this throughout the & Didactic used to produce 





Color teaching resources for 
patients. There is also potential 


з design process 
which was used 


case, specifically for parents of children affected by CHDs. 





Goals Е to refine designs. for anatomical applications other 
3D printing in progress on desktop Printrbot (left) and Connex (right) Applying resin to protect Color Jet print 30 printed drdoctx approaches than CHDs. Further testing should compare 
To produce and refine: 3D prints to existing educational resources, 
* 3D printed cardiovascular models with didactic qualities for Р А 
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optimal teaching solutions P 1.Biglino, Gi Claudio Capelli, Jo Wray, et al. 3D-Manufactured Patient-Specifi 
receptor: Duke Cameron, M.D., . Biglino, ۱۷۵۶۲۴۱۱ audio lı, Jo Wray, et al. inufacture ent peci hc 
. і iti i д 1 1 linical Pı с 
A workflow for producing additional 3D prints of Chief of Cardiac Surgery, Johns Hopkins Hospital — dede aen uiri ME بیو‎ er sk کے یی‎ 
cardiovascular models with congenital heart defects й * ся У. VADE مہوت‎ rap а 
саг Faculty Advisor: Gary Lees, M.S., СМІ, РАМІ, 2. CDC. Data and Statistics | Congenital Heart Defects. CDC. http://www.cdc.gov- 
* 3D printed models of normal infant cardiac anatomy Chair of the Department of Art as Applied to Medicine, Johns Hopkins School of Medicine Incbddd/heartdefects/data-html. Published December 22, 2015. Accessed March 5, 2016. 
° у | e L ~ 4 3. Clark, S. M., and M. S. Miles. Conflicting Responses: The Experiences of Fathers of Infants 
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Abstract Ma 
The aim of this research was the development of 3D printed Teac model S of pre- a nd po st-operative CH Ds with 
congenital heart defects (CHDs) with the primary goal of ۷۷۰۲۲ 


teaching parents. Patient imaging data was used to produce 3D 
models that were then digitally modified to emphasize key 
teaching points. Didactic approaches, e.g., color, flexibility, size, 
and labeling, were explored using a variety of 3D printing 
technologies, Feedback was acquired from cardiologists and 


г А 1 conj . ۰ 

cardiac surgeons to refine model designs. The result of this style p rototype with su p po rti ng resources. 
research was the establishment of a workflow protocol for appl 

producing didactic 3D printed cardiovascular models, and 


specifically for CHDs. 









Additional results include digital and 3D printed 


various didactic approaches, (e.g., opacity, 
graphics, color, and flexibility); and a web app 


The final set of focus group responses suggests 





3D printing 


CT dj 
Introduction & Purpose 2 that future models should focus on 
Congenital heart defects (CHOs) are the 41 cause of US infant ids natu ralistic color en hanced with 
death and a leading cause of childhood death, affecting nearly 1 post 


in 100 US births.' CHDs kill twice as many children as all cancers 
combined.! Parents of affected children are emotionally 
conflicted and often have little time to make treatment 
decisions.? Although studies suggest that parents understand 
cardiac anatomy and pathology better with tangible 3D visuals, 
few such resources exist to show CHDs.? For many CHDs, no 
physical resources exist. 3D printed CHDs are in use by 
physicians and are now sometimes used for teaching, but 
patient education has not been a primary goal of 3D print 
development to date. 


The purpose of this research was to lay the groundwork for 
understanding how 3D printing can effectively be used to 
produce educational resources for patient education; in this 
case, specifically for parents of children affected by CHDs. 


Goals 


To produce and refine: 


* 3D printed cardiovascular models with didactic qualities for 
diverse congenital heart defects requiring differing didactic approaches for 


optimal teaching solutions 
* A workflow for producing additional 3D prints of 
cardiovascular models with congenital heart defects 


“ЗО printed models of normal infant cardiac anatomy 
* Supporting digital resources (such as schematic illustrations and 


animations, and interactive digital models created from clinical data) 
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didactic color; flexibility; minimal & imaging 


labels, and palm-sized (-2x technologies 
normal infant heart). are at a 
point where 






Flexibility 


y L 


they can be 

used to produce 
teaching resources for 
patients. There is also potential 
for anatomical applications other 
than CHDs. Further testing should compare 
3D prints to existing educational resources. 
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9 and Gamification Education in Health Professions: 
A total of 27 RCTs and 3 cluster RCTs with 3634 participants were included. Two studies evaluated үү 
gamification interventions, and the remaining evaluated serious gaming interventions. One study reported 
a small statistically significant difference between serious gaming and digital education of primary care 
physicians in the time to control blood pressure in a subgroup of their patients already taking Ramez Alkoudmani, and Katherine Blondon 
antihypertensive medications. There was evidence of a moderate-to-large magnitude of effect from five 
studies evaluating individually delivered interventions for objectively measured knowledge compared with 
traditional learning. There was also evidence of a small-to-large magnitude of effect from 10 studies for 
improved skills compared with traditional learning. Two and four studies suggested equivalence between 
interventions and controls for knowledge and skills, respectively. Evidence suggested that serious gaming 
was at least as effective as other digital education modalities for these outcomes. There was insufficient 
evidence to conclude whether one type of serious gaming/gamification intervention is more effective than 
any other. There was limited evidence for the effects of serious gaming/gamification on professional 
attitudes. Serious gaming/gamification may improve satisfaction, but the evidence was limited. Evidence 
was of low or very low quality for all outcomes. Quality of evidence was downgraded due to the 
imprecision, inconsistency, and limitations of the study. 
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Conclusions 


Serious gaming/gamification appears to be at least as effective as controls, and in many studies, more 
effective for improving knowledge, skills, and satisfaction. However, the available evidence is mostly of Gentry, S. 2019. 
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Results and Gamification Education in Health Professions: 
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A total of 27 RCTs and 3 cluster RCTs with 3634 participants were included. Two studies evaluated 
gamification interventions, and the remaining evaluated serious gaming interventions. One study reported 
a small statistically significant difference between serious gaming and digital education of primary care 
physicians in the time to control blood pressure in a subgroup of their patients already taking 
antihypertensive medications. There was evidence of a moderate-to-large magnitude of effect from five 
studies evaluating individually delivered interventions for objectively measured knowledge compared with 
traditional learning. There was also evidence of a small-to-large magnitude of effect from 10 studies for 
improved skills compared with traditional learning. Two and four studies sugge і 1 
interventions and controls for knowledge and skills, respectively. Evidence sul Future Research 
was at least as effective as other digital education modalities for these outcon 
evidence to conclude whether one type of serious gaming/gamification intervg 
any other. There was limited evidence for the effects of serious gaming/gami 
attitudes. Serious gaming/gamification may improve satisfaction, but the evid 
was of low or very low quality for all outcomes. Quality of evidence was do 
imprecision, inconsistency. and limitations of the study. 
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Serious gaming has the potential to contribute to the field of health professions education, but given that 






seek to use an RCT or cRCT design following a published protocol: evaluate interventions with a robust 
theoretical underpinning: be adequately powered: involve participants from low- and middle-income 
countries; appropriately randomize participants and blind outcome assessors, where possible; use validated 
outcome-assessment tools, facilitating comparability between interventions and studies; compare both 
serious gaming and gamification interventions with each other and with controls (other types of digital 


health education or traditional learning): and assess patient outcomes, participant behavior, attitudes, 
Serious gaming/gamification appears to be at least as effective as controls, and economic outcomes of education. and adverse events. 


effective for improving knowledge. skills, and satisfaction. However, the avai 
low quality and calls for further rigorous, theory-driven research. 


Conclusions 
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Resources 


T. 


Software: MS Office, Draw.io, Google Draw & Adobe Creative Cloud (Adobe 
photoshop/illustrator, Aftereffects, InDesign, PremierPro), Affinity Designer, Procreate. 


Tutorials 
* Visualization SPARK Course 
https://www.pictureasportal.com/ (By medical Illustrators | know) 


Open Educational Resources 
e Somersault1824 https://www.somersault1824.com 


Molecular 


e Molecular Flipbook http://molecularflipbook.org 


e Сагай https://clarafi.com 
e USCF Chimera 


Infographics 
°  https://dribbble.com/about 
° http://hitconsultant.net/2012/12/26/the-20-most-insightful-healthcare-technology- 
infographics-of-2012/ 
° https://piktochart.com 


° https://www.easel.| SEA و‎ 
- А, 2, . 
httos://venngage.com | | 8 баз Karolinska 
e httos://www.canva.com/create/infographics 1 Ps Institutet 
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Resources 


7. Data Visualization 


e  Circos - genomic data illustration http://circos.ca/intro/genomic_data/ 


* “Visualizing multidimensional cancer genomics data" http://www.genomemedicine.com/content/5/1/9 


- Tableau https://public.tableau.com/s/gallery 


e ІВМ advanced visualization http://www-01.ibm.com/software/analytics/many-eyes/ 


http://www.ibm.com/analytics/us/en/technology/advanced-analytics/index.html 
• Broad Institute - Visualization software http://www.broadinstitute.org/scientific- 


community/software?criteria=Visualization 
e  Visual.ly https://visual.ly 


. Periodic Table of Visualization http://www.visual-literacy.org/periodic table/periodic table.html# 


-  http;//www.creativeblog.com/design-tools/data-visualization-7 12402 
°  https:;//visualisingadvocacy.org/resources/visualisationtools 

°  http;//www.chartjs.org 

e  http//www.healthdata.org/results/data-visualizations 


8. Free icon sets: 


. http://www.creativeblog.com/web-design/free-icon-sets-10134829 


e Don’t forget to check if you can use (who owns) the visuals you want in your work 


9. Copyright 


e Creative Commons Licences https://creativecommons.org 
* Reverse image search http://www.tineye.com 


7T. Associations 


e ۸۸۸۱۰۱۲۵ Association of Medical Illustrators can do a search of members https://ami.org 
e АЕМ - Association Européenne des lllustrateurs Médicaux et Scientifiques http //www.aeims.eu 
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Resources 


8. Imaging Data, Footage 8 Viewers etc. 
°  Osirix 
e ЗО Slicer 
• Garden Gnome Software 
e Ғоміа HDVR 
e MIMICS 
e Konica Minolta VIVID laser and DISD'" V5 ShapeShot cameras 
e  Polyworks 
e  Horos 
e GoPro 
e Autopano video 
e Autopano giga 
e  PluralEyes3 
9. Interactive 
e  Verge3D 
° Unity 
e | Artec3D Space Spider 
-  Artec3D Studio 13 Professional 
e  HTML5, CSS Javascript 
° CH 
e | Sketchfab 
e Articulate 
e | Quick Haptics 


e LACE Library (C++ for VR) ¿SN IN 
e Adobe Captivate с Ko Karolinska 
e  WireFusion ¿Y 5 Institutet 


. LEAP Motion 


Resources 


10. 3D 
* Blender 

e МакеНитап 

e Зр Studio Max 


e Mudbox 

e  Soulptris 

e matlab 

e Cinema 4D 
e Zbrush 

e Poser 


• Molecular Maya 
e  NeuronBuild 
• Autodesk Maya 
11. Printing 
e  Printrbot fused lament fabrication to PolyJet Connex3 
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